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ABSTRACT
This study examined the relationship between AIMSweb oral reading fluency (R-CBM) and
reading comprehension (MAZE) curriculum-based measures and performance on the English
language arts/literacy (ELA/L) component of the Smarter Balanced Assessment (SBA) using a
sample of students in third through fifth grade (N = 499). Pearson correlations between R-CBM,
MAZE, and SBA were moderate to high, with R-CBM generally demonstrating the strongest
relationships with coefficients ranging from .73 to .75. Results from hierarchical multiple
regression models indicated that R-CBM provided strong predictive validity for SBA
performance among third grade students (63.4% variance explained, p<.001), while the addition
of MAZE to the equation was negligible (1.4% additional variance explained, p<.001). Similar
findings resulted from the fourth and fifth grade multiple regression models. The predictive value
of R-CBM and MAZE each decreased as grade level increased. Results support continued use of
CBM to predict success on the Smarter Balanced Assessment, although CBM using cloze
passages explained little variance in high-stakes test scores beyond that of oral reading fluency
alone.
Keywords: oral reading fluency, reading comprehension, curriculum-based measurement,
AIMSweb, Common Core, Smarter Balanced Assessment, high-stakes testing, predictive validity

vii

viii

CHAPTER 1
LITERATURE REVIEW
Since the emergence of the Common Core State Standards (CCSS) and the
accompanying next-generation summative assessments, few research studies have examined the
utility of contemporary formative assessment practices in reading and their relation to English
and language arts performance on annual statewide assessments. Because the paradigm shift in
education and recent federal legislation has changed the expectation for public schools across the
nation regarding college and career readiness in accordance with the CCSS, evaluating the
continued utility of formative assessments like curriculum-based measures becomes an important
issue.
In 2015, President Barack Obama signed into law the Every Student Succeeds Act
(ESSA), a reauthorization of the Elementary and Secondary Education Act of 1965, and the more
recent No Child Left Behind Act of 2001. ESSA contains provisions ensuring that states set and
maintain their own high academic standards in math, reading/language arts, and science that
prepare students for college and career success. The legislation also emphasizes efficiently using
standardized testing to provide useful, summative information about all students’ achievement to
parents, educators, and stakeholders. According to ESSA, these measures of student achievement
must include the assessment of higher-order thinking skills which may be evaluated through
formal testing, portfolios, projects, or performance tasks aligned with states’ educational
standards (Every Student Succeeds Act [ESSA], 2015). Although ESSA allows states to develop
their own content standards, many states have voluntarily adopted a set of common learning
goals to meet these federal requirements.
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Common Core State Standards
The Common Core State Standards Initiative (CCSSI) introduced in 2009 led to the
development of new educational standards for kindergarten through twelfth grade in the subject
areas of English language arts/literacy (ELA/L) and mathematics. Conley (2014) purported the
standards ensure high expectations aligned with the higher-order thinking skills and knowledge
needed for postsecondary success in career or college as emphasized in ESSA. The revised
standards for ELA/L underscore the integration of reading, writing, speaking, and listening.
Additionally, the CCSS stress the importance of informational texts; academic vocabulary; using
evidence to make claims and form arguments; inferential reasoning; and using conceptual
understanding to solve applied problems (National Governors Association Center for Best
Practices, Council of Chief State School Officers, 2010). Further, leaders in the field of literacy
education have directed efforts toward creating resources for instruction and assessment in
accordance with the CCSS (Hoffman, Paciga, & Teale, 2014; Reutzel & Cooter, 2016).
Under ESSA, states have the option to develop their own content standards and the
opportunity to create or select their own statewide assessment (ESSA, 2015). Statewide
assessments play a vital role under ESSA. They evaluate students’ achievement and mastery of
CCSS and additionally the performance of individual schools in preparing college and career
ready students. At present, the three most notable multi-state next generation assessments include
ACT Aspire, the Partnership for Assessment of Readiness for College and Careers (PARCC),
and the Smarter Balanced Assessment Consortium (SBAC). At the time of writing, eight states
are members of the PARCC, and 15 states comprise the membership of the SBAC, two major
associations that formed to develop statewide assessments. Although both consortia have created
CCSS-aligned summative assessments, the SBAC currently has a larger membership of states.
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Smarter Balanced Assessment Consortium
The SBAC began development in 2010 with the intention of creating an assessment
system that would a) measure mastery of the CCSS, b) include computerized adaptive test
administration as well as performance tasks, c) utilize a practical reporting system, and d)
support professional development. According to the Smarter Balanced Assessment Consortium
End of Grant Report (2015c), the primary purpose of the Smarter Balanced Assessment (SBA) is
to “provide valid, reliable, and fair information about students’ ELA/L and mathematics
achievement with respect to those CCSS measured by the ELA/L and mathematics summative
assessments” (p. 16), although a central focus of the current study is the ELA/L composite from
the SBA.
The SBA utilizes both computer-adaptive testing (CAT) and performance tasks (Smarter
Balanced Assessment Consortium [SBAC], 2016). CAT uses item response theory, a robust
psychometric paradigm, to adjust tests to the individual students’ skill levels based on responses
to each question (Thompson & Weiss, 2011). Such a test format requires an enormous pool of
objective test items, large pilot samples, expert psychometric knowledge, special analytical
software, an item banking system, and a delivery system (Thompson, 2014; for a comprehensive
overview, see Weiss, 2011). Performance tasks within the SBA are intended to measure the
examinee’s capability to analyze and synthesize information using multiple skills across contexts
to meet assessment targets. Teachers initially lead the performance task, providing background
knowledge as well as any new vocabulary (Monpas-Huber, 2015). While some test items and
tasks are scored automatically, others are scored by trained raters (SBAC, 2016). Human raters
who score constructed-response items receive certification and training in applying rubrics, and
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using calibration papers as the standards to which student responses are compared. This
facilitates accurate, consistent scoring (SBAC, 2016; SBAC, 2015c).
In constructing the test, the SBAC adhered to an evidence-centered design (ECD)
approach (SBAC, 2015b; SBAC, 2016) which is historically based on principles of evidentiary
reasoning (Mislevy, Russell, & Lukas, 2003). Put simply, the typical progression of ECD test
development begins with determining what skills, attributes, and knowledge should be assessed.
Subsequently, test developers decide what behaviors and responses should exhibit varying levels
of proficiency in relation to the skills of interest. Lastly, tasks are constructed to evoke the
behaviors necessary to provide evidence of competency (Mislevy, 1994; Mislevy & Riconscente,
2005). According to this construct-centered paradigm, the validity of such a test is essentially
justified by virtue of the substance and purposes of the assessment, as well as the careful and
well-reasoned construction of the tasks meant to evoke the desired behavioral performance.
Tasks within such assessments may be complex and include simulation, interactivity,
collaboration, and constructed response (Mislevy et al., 2003).
Construction of the SBA began with defining the CCSS as the primary assessment
domain. In other words, the CCSS provided the broad collection of knowledge and skills to be
measured by the SBA, and they encompass what students are expected to learn and know at
given grade levels in order to remain on track for success in college and the workplace (SBAC,
2015b; SBAC, 2015c). The SBAC then created a set of content specifications based on the CCSS
which outlined the prioritized subject matter for the assessment. Next, the SBAC developed
overall claims which correspond to performance on the ELA/L portion of the assessment as a
whole for specific grade ranges, and domain-specific claims corresponding to performance on
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different components of the assessment (SBAC, 2015b). Claims are essentially broad
descriptions of the assessment’s learning outcomes (see Table 1).

Table 1
Overall and Domain-Specific Claims for Smarter Balanced Assessment Consortium
Assessments of the Common Core State Standards for English Language Arts and Literacy
Overall Claim
Grades 3-8

Students can demonstrate progress toward college and career
readiness in English language arts and literacy.

High School

Students can demonstrate progress toward college and career
readiness in English language arts and literacy.

Domain-Specific Claim
Claim #1

Students can read closely and analytically to comprehend a range
of increasingly complex literary and informational texts.

Claim #2

Students can produce effective and well-grounded writing for a
range of purposes and audiences.

Claim #3

Students can employ effective speaking and listening skills for a
range of purposes and audiences.

Claim #4

Students can engage in research and inquiry to investigate topics,
and to analyze, integrate, and present information.

Note: Adapted from End of Grant Report (p. 19), by Smarter Balanced Assessment Consortium, 2015.

Numerous assessment targets were then created to substantiate each claims. The
assessment targets “…describe the expectations of what will be assessed by the items and tasks
within each claim” (SBAC, 2015b, p.22). Although the four domain-specific claims and
assessment targets are the same across grade levels, the specific knowledge and skills assessed
differ among grades. Evidence for a student’s skill level in ELA/L is provided by performance
5

on the specific tasks and test items that constitute each assessment target and claim (SBAC,
2015b; SBAC 2015c). Educators from K-12 settings and higher education institutions played a
significant role in authoring the test items, and were required to meet various criteria prior to
their participation. The SBAC insisted on enlisting educator input as teachers are the
stakeholders most knowledgeable of the learning process and the multiple methods through
which students can demonstrate knowledge (SBAC, 2016). Test item types include machinescored items (e.g., multiple choice single- and multiple-answer items), and written or constructed
response items of varying length (SBAC, 2015b). Performance on these tasks that reflect the
specific skills and knowledge outlined in the CCSS serves as the evidence used to make
inferences about a student’s readiness for college and career with respect to ELA/L.
Pilot testing began in the spring of 2013 to collect preliminary data to guide the
refinement of the SBA, and included approximately one million participants in third through
eleventh grade. The primary purpose of the pilot test administration was to collect statistical data
on the quality of test items and to familiarize schools with the basic procedures, items, and tasks
of the SBA. The pilot test followed a fixed-form design and did not include a CAT section but
utilized items that would be included in future CAT administrations. Median reliability test-level
statistics reported for all grades concerning ELA/L items from the CAT item pool ranged from
.69 to .81, and ranged from .72 to .81 for third through fifth grade. Reported median item
discrimination statistics ranged from .34 to .48 for all grades, and from .43 to .48 for third
through fifth grade (SBAC, 2016). Ebel and Frisbie (1986) suggested items with a discrimination
index of .40 or greater are considered very good, while items ranging from .30 to .39 are deemed
reasonably good.
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Field testing for the summative assessment occurred in the spring of 2014 and included
4.2 million students in 21 states (SBAC, 2016). The SBAC used the results of the field test to
further analyze and improve upon test items and performance tasks, as well as establish
increased familiarity with the online assessment system and item types for students and
educators. The test developers used field test results to establish the four achievement levels and
cut scores, assess the appropriateness of test administration procedures, evaluate the functionality
of the computer delivery system, and refine the accessibility accommodations (SBAC, 2016;
SBAC, 2015c; for a comprehensive report on the process of achievement level setting, see
SBAC, 2015a). Regarding updated statistical data, Pearson correlations describing the
relationship between CAT and performance tasks used for the vertical scaling of ELA/L ranged
from .46 to .62 for all grades, and from .46 to .60 for grades three through five (SBAC, 2016),
indicating a moderate relationship (Evans, 1996). Lastly, efforts were also made during this
phase of implementation to link SBA performance expectations to other well-established
national and international assessments including the National Assessment of Educational
Progress (NAEP), and the Program for International Student Assessment (PISA) by embedding
select test items released by these two programs into the administration of the SBA and assessing
the differences in the constructs measured. Available graphical comparisons of NAEP and SBA
item difficulty suggest a generally linear relationship, although statistical evidence was not
explicitly indicated in the report (SBAC, 2016).
Expert review panels have analyzed and juxtaposed four CCSS-aligned state assessments,
including the Massachusetts Comprehensive Assessment System (MCAS), ACT Aspire, the
PARCC, and the SBA, in terms of content, depth, and strengths and weaknesses in relation to
CCSS alignment and college and career readiness (for an in-depth review of these next-
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generation assessments, see Doorey, & Polikoff, 2016; Schultz, Michaels, Dvorak, & Wiley,
2016). Alignment, within the framework of education, may be defined as “the degree to which
the components of an education system—such as standards, curricula, assessments, and
instruction—work together to achieve desired goals” (Case, Jorgensen, & Zucker, 2004, p. 2).
Several methodologies for conducting alignment studies have been developed and researched
(for detailed information, see Vockley, 2009); however, Doorey and Polikoff (2016), and Schultz
et al. (2016) used a new method developed by the National Center for the Improvement of
Educational Assessment to evaluate the next-generation tests.
Although the SBA received excellent ratings with respect to its alignment with the CCSS
for ELA/L among fifth grade, eighth grade, and high school forms of the test (Doorey, &
Polikoff, 2016; Schultz et al., 2016), an exhaustive search of the peer-reviewed literature through
EBSCOhost yielded no current research on the overall statistical comparability of the SBA to
other statewide tests or independent outcome measures. Thus far, ACT has provided the most
psychometric evidence for the raw- and scale-score reliability, and convergent validity of its
next-generation summative assessment, ACT Aspire (ACT Inc., 2014), although its alignment
with the CCSS for ELA/L is considered the weakest among the four summative assessments
(Doorey, & Polikoff, 2016; Schultz, Michaels, Dvorak, & Wiley, 2016).
The dearth of validity studies comparing SBA scores with external tests, college or
workforce readiness and/or performance, and other outcome measures is problematic because it
undermines the real-world meaning of any conclusions or inferences that can be drawn from
student test scores. Because of this, future studies investigating the overall utility and predictive
validity of the SBA are necessary, and the SBAC has outlined examples of what kind of research
is needed for validation with internal and external variables. In terms of validation studies with

8

internal variables, they suggested researching the relationships between summative assessment
results and the use of their proprietary interim assessments, formative assessments, and Digital
Library resources. Examples of validation studies with external variables included examining the
relationship between SBA scores and course grades in subsequent years, scores on NAEP, and
other test scores. The technical report references the need for additional research to examine the
degree to which SBA performance can predict future outcomes and employer evaluations (for a
comprehensive outline, see SBAC, 2016, pp. 476-479). However, due to the recent
implementation of the SBA across much of the U.S. and the high-stakes decision-making tied to
these outcomes, current research is needed to examine the correlation between existing formative
assessment methods used in the schools and SBA achievement results.
Formative Assessment
Teachers use a range of formative assessments to aid with instructional planning
throughout the year and to ensure their students are progressing toward mastery of annual
instructional goals. Greenstein (2010) emphasizes that formative assessment is student focused,
instructionally informative, and outcomes-based. This type of assessment may encompass many
different methods, and includes, for example, performance tasks, observations, classroom
discussion, interviews, short tests, brief written assignments, homework, and curriculum-based
measures (Bailey, & Heritage, 2008; Boston, 2002). Such assessment is formative when the
results are used to adjust instruction to meet students’ individual needs, which may include reteaching, additional practice, or different approaches to instruction (Boston, 2002).
The SBAC offers a proprietary system of interim assessments and formative assessments.
The Interim Comprehensive Assessments mirror the format and presentation of the summative
assessment while the Interim Assessment Blocks focus on narrow skills and instructional targets.
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Both interim assessments are available as CAT or fixed-form (SBAC, 2016). The Digital Library
is the formative assessment system supported by the SBAC and it contains CCSS-aligned
materials created by educators for improving teaching and learning. Research has yet to be
conducted supporting the use of these tools in improving summative outcomes. Formative CAT
is gaining momentum in education as an effective instructional tool (Renaissance Learning, Inc.,
2014; Wei & Lin, 2015) and predictor of next-generation summative assessment performance
(Monpas-Huber, 2015), with some research suggesting this method may provide more precise
measurement in reading and mathematics than static or fixed-form assessments (Merrell &
Tymms, 2007; Shapiro, Dennis, & Fu, 2015; Shapiro & Gebhardt, 2012). Additionally, a study
conducted prior to the widespread use of CCSS-aligned summative assessment supported the use
of formative CAT to predict reading achievement among middle school students (Algozzine,
Wang, & Boukhtiarov, 2011). However, curriculum-based measurement (CBM), a pioneering
assessment method in the areas of benchmarking and progress-monitoring (Deno, 1985), is still
widely used by school systems throughout the U.S. for measuring progress toward curriculum
goals (January & Ardoin, 2015; Kilgus, Methe, Maggin, & Tomasula, 2014).
Curriculum-Based Measurement
CBM is a set of brief, standardized measurement tools for screening student performance
in various aspects of reading, mathematics, written expression, and spelling (Patton, Reschly, &
Appleton, 2014). This particular system of screening and progress-monitoring became more
prominent with the passage of the Individuals with Disabilities Education Improvement Act of
2004 (IDEA, 2004) which mandated the use of evidence-based instruction and periodic
evaluation of academic progress to determine the specific needs of each student, and required
consideration of progress-monitoring data when referring a child for special education services
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(Keller-Margulis, 2012). To satisfy the legal mandates of IDEA 2004, many schools across the
nation adopted a Response to Intervention (RTI) model of instructional delivery. The dynamic,
multi-tiered service delivery model of RTI normally involves utilizing an evidence-based core
reading program in addition to universal screening two to three times per year to monitor student
progress (Dunn, 2010).
This method of assessment is particularly appealing to professionals in education because
of its brief administration time, applicability to various grade levels and academic skill areas, and
documented technical adequacy (Stecker, Fuchs, & Fuchs, 2005). In terms of literacy-based
CBM, many measures are available from commercial entities (e.g., DIBELS, AIMSweb,
easyCBM) which provide valuable information about a child’s progress in the five areas of
evidence-based reading instruction (i.e., phonemic awareness, phonics, fluency, vocabulary, and
comprehension) espoused by the National Reading Panel (2000). These CBM are relevant
because high-stakes testing generally begins once students reach third grade, making timeefficient and reliable assessment of reading progress a necessity. Thus, the use of CBM and
progress-monitoring has expanded beyond its original purpose within special education due to its
utility in evaluating student progress toward mastery of literacy standards as measured by
statewide summative assessments (Miller, Bell, & McCallum, 2015; Patton, Reschly, &
Appleton, 2014; Stage, & Jacobsen, 2001). The types of CBM most commonly used from third
grade onward include measures of reading fluency and reading comprehension (Good &
Kaminski, 2011; Pearson 2012a; Shinn & Shinn, 2002).
Oral reading fluency CBM assesses a student’s ability to accurately and fluently read
connected text using advanced phonics and word recognition skills (Good & Kaminski, 2011).
Reading fluency is typically measured by having a student read aloud a grade-level passage for
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60 seconds, and any mispronunciations, omissions, substitutions, or three-second hesitations are
considered errors. Self-corrections of any kind that occur within three seconds of the initial
mistake are not counted as errors (Pearson Education, 2012a). Fluent readers recognize and
process the pronunciation of sight words almost immediately and effortlessly, enabling them to
allocate attentional resources to the comprehension of the text as a whole. Less fluent readers
struggle, laboriously decoding passages word-by-word or letter-by-letter, and their
comprehension of the content suffers as a result (Goffreda, Diperna, & Pedersen, 2009; Kuhn,
Schwanenflugel, & Meisinger, 2010; Wise et al., 2010). Moreover, reading fluency depends on
more than simply automatic and efficient word recognition. Proper intonation and expression
while reading, or prosody, plays a significant role in improved comprehension, the ultimate goal
of reading (Ardoin, Morena, Binder, & Foster, 2013; Veenendaal, Groen, & Verhoeven, 2015).
In fact, prosody may positively influence overall reading comprehension more than reading
speed alone (Basaran, 2013) suggesting that each skill plays a crucial part in efficiently accessing
the meaning of a text.
Reading comprehension CBM may take the form of a multiple-choice cloze task that
students complete while reading silently for three minutes. The initial sentence of a passage is
left intact and in the following text, every seventh word is replaced with three words inside
parentheses, one of which is the correct word from the original passage. The two other words are
distracters, one of which is a word of the same part of speech that does not preserve meaning.
The other distracter is a word that is selected randomly from the story that does not make sense
(Shinn & Shinn, 2002). Such assessments may provide information about a student’s capability
to derive basic meaning from text. Related processes that contribute to enhanced comprehension
include word recognition, general fund of knowledge, understanding of syntax and morphology,

12

as well as reasoning ability (Good & Kaminski, 2011). However, the validity and reliability of
these cloze-type measures are inconsistent, and generally weaker than measures of oral reading
(Parker, Hasbrouck, & Tindal, 1992).
Oral reading fluency in particular has historically been a reliable predictor of
performance on state summative achievement tests prior to the emergence of the CCSS. Shaw
and Shaw (2002) conducted a study in which DIBELS Oral Reading Fluency was used to predict
summative achievement performance among third graders on the Colorado State Assessment
Program (CSAP). Correlation coefficients suggested strong positive relationships ranging from
.73 to .93 among the three oral reading fluency benchmarks administered throughout the year
and performance on the CSAP. The authors also included a scatter diagram illustrating the
comparison between spring benchmark scores and summative achievement levels which
demonstrated the local score that would best predict proficiency or above on the achievement
assessment. In another study, Kirkham and Lampley (2014) examined the relationship between
fall, winter, and spring oral reading fluency benchmark scores and the Tennessee Comprehensive
Assessment Program among a sample of 770 third grade students. Multiple regression analysis
revealed a strong predictive relationship (r = .73) between the linear combination of AIMSweb
R-CBM scores, a measure of oral reading fluency, and the statewide achievement test. Although
the relationship between reading CBMs and high-stakes test scores tends to diminish with
advancing grade level (Silberglitt, Burns, Madyun, & Lail, 2006), numerous researchers have
found relatively consistent findings over the years supporting the use of oral reading fluency and
reading comprehension CBM to predict summative assessment performance for various grade
levels in many different states, including Illinois (Ditkowsky & Koonce, 2010), Ohio (Hunley,
Davies, & Miller, 2012), Pennsylvania (Keller-Margulis, Shapiro, & Hintze, 2008), Nevada
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(Marchand, & Furrer, 2014), Michigan (McGlinchey and Hixson, 2004), Tennessee (Miller, Bell,
& McCallum, 2015), Georgia (Patton, Reschly, & Appleton, 2014), Florida (Roehrig, Petscher,
Nettles, Hudson, & Torgesen, 2008), and Washington (Stage, & Jacobsen, 2001).
Current Study
Although the most recent research suggests moderate to strong relationships between
reading CBM and statewide assessment performance, no current research has shown the utility of
reading CBM in predicting performance on the next-generation assessments such as the ACT
Aspire, PARCC, or SBA, statewide tests that purport to measure higher-order analytical skills
aligned with the CCSS (Doorey, & Polikoff, 2016; Schultz, Michaels, Dvorak, & Wiley, 2016).
Data obtained from the West Virginia Department of Education (“WVDE Public Reporting,”
2016) indicate that 47.3% of all students in 2013-2014 who took the WESTEST 2, the statewide
assessment supplanted by the SBA, were proficient or above in reading, whereas 44.8% percent
of all students who took the SBA in 2014-2015 obtained proficiency or above in ELA/L. The
decline in proficiency rates is smaller than may be expected, but it would likely be significant
due to the size of the sample. The purpose of the current study is to determine the relationship
between oral reading fluency, reading comprehension CBM, and performance on the ELA/L
portion of the SBA. The following research hypotheses guided the present study:
1) The correlation between R-CBM scores (i.e., oral reading fluency) at fall, winter, and
spring, and the SBA among third through fifth graders will be strong.
2) The correlation between MAZE scores (i.e., reading comprehension) at fall, winter,
and spring, and the SBA among third through fifth graders will be moderate.
3) R-CBM will be the better predictor of ELA/L performance on the SBA.
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CHAPTER 2
METHOD
Participants
Participants (N = 499) were enrolled in five schools located within a rural, West Virginia
district during the 2014-2015 academic year. Although socioeconomic data were not available at
the student level, the county in which the participants resided was ranked the eighth poorest of
55 counties, with an estimated 23.1% of all people in poverty (United States Census Bureau,
2015). In all, 161 third graders, 159 fourth graders, and 179 fifth graders met the inclusion
criteria by participating in the SBA, and completing at least one R-CBM and MAZE benchmark
assessment during fall, winter, and/or spring. Students’ ages ranged from 7 to 11 years. Males
comprised 51.1% (n = 255) of the participants, while the other 48.9% (n = 244) were female. The
majority of participants were identified as White (97%). The remaining participants were Black
(1.2%), Hispanic (0.6%), Asian (0.2%), and Multi-Racial (1%). Ten percent of the participants
had one or more exceptionalities as outlined in West Virginia Board of Education (WVBE)
Policy 2419: Regulations for the Education of Students with Exceptionalities (2014). Students
with significant cognitive impairments who participate in the alternate assessment (i.e., Dynamic
Learning Maps Alternate Assessment System) were excluded from the study because the
alternate assessment measures mastery of the Essential Elements standards (Dynamic Learning
Maps Consortium, 2013), rather than the CCSS.
Materials
The current study incorporated three measures of reading performance: (a) AIMSweb RCBM, a measure of oral reading fluency; (b) AIMSweb MAZE, a measure of reading
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comprehension; and (c) the ELA/L composite from the SBA, an aggregate measure of
proficiency on CAT items and performance tasks derived from the CCSS.
R-CBM. Classroom teachers and reading interventionists administered appropriate
grade-level R-CBM assessments to the participants using scripted instructions provided by the
test publisher. Words Read Correctly (WRC) indicates how many words were read correctly in
60s and is the primary score derived from this assessment (Pearson, 2012a).
R-CBM reliability and validity. The average alternate-form reliability for R-CBM is .94,
and the long-term test-retest reliability rating is .94. Interrater reliability for R-CBM in 4th grade
is .99. R-CBM scores correlate approximately .70 with the North Carolina End of Grade Test and
the Illinois Standards Achievement Test in Grades 3 through 5 at the end of the same school year
(Pearson Education, 2012b).
MAZE. Classroom teachers and reading interventionists administered appropriate gradelevel MAZE probes to the participants using scripted instructions provided by the test publisher.
The Number of Words Correct (NWC) is the primary score (Shinn & Shinn, 2002).
MAZE reliability and validity. The between-season stability of MAZE scores over a
four-month period are .70 for third grade, .74 for fourth grade, and .78 for fifth grade. The
median correlations of the Winter screening score with statewide end-of-the-year reading tests
are .59 for third grade, .59 for fourth grade, and .58 for fifth grade. (Pearson Education, 2012b).
Smarter Balanced Assessment. The West Virginia General Summative Assessment
(WVGSA) incorporates the SBA to measure performance in ELA/Literacy and mathematics
based on the CCSS. The SBA consists of CAT and a performance task. The West Virginia
Department of Education requires that the test be administered annually in the spring to students
in third through eleventh grade. Regarding ELA/Literacy, the Overall Claim for third through
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eighth grade is that “[s]tudents can demonstrate progress toward college and career readiness in
English language arts and literacy.” (SBAC, 2016). The four established achievement levels of
proficiency are as follows (SBAC, 2015d; West Virginia Department of Education [WVDE],
2015a).
Level 4 (Exceeds Standard). The student has exceeded the achievement standard and
demonstrates advanced progress toward mastery of the knowledge and skills in English language
arts/literacy needed for likely success in future coursework.
Level 3 (Meets Standard). The student has met the achievement standard and
demonstrates progress toward mastery of the knowledge and skills in English language
arts/literacy needed for likely success in future coursework.
Level 2 (Nearly Meets Standard). The student has nearly met the achievement standard
and may require further development to demonstrate the knowledge and skills in English
language arts/literacy needed for likely success in future coursework.
Level 1 (Standard Not Met). The student has not met the achievement standard and needs
substantial improvement to demonstrate the knowledge and skills in English language
arts/literacy needed for likely success in future coursework.
Procedure
All AIMSweb data used were generated during the fall, winter, and spring of the 2014-2015
academic year. Classroom teachers and reading interventionists administered the AIMSweb
probes. The SBA data used in the study were generated in the spring of the 2014-2015 academic
year. Test coordinators and test administrators received training prior to SBA administration per
West Virginia Department of Education policy and procedures (see WVDE, 2015b; West
Virginia Board of Education, 2015). Accommodations for students with exceptionalities were
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delivered in accordance with state participation guidelines (see WVDE, 2014). All data used in
the current study are archival. Students’ SBA scores were entered into IBM SPSS Statistics and
were matched by students’ names and grades to their respective R-CBM and MAZE benchmark
scores.
Data Analysis
Initially, the primary investigator screened all data to examine score distributions and run
descriptive statistics including the n for each assessment, and the means and standard deviations
of SBA scores and R-CBM and MAZE for all benchmark periods, were calculated at all grade
levels. Frequency distributions were created for each grade showing the level of SBA
performance relative to benchmark ranking denoted by the terms Tier 1, Tier 2, and Tier 3.
Students in Tier 1 usually only require core classroom instruction to succeed, while students in
Tier 2 are considered at risk for reading failure. Students in Tier 3 generally score well below
established benchmarks and require the most intensive intervention (Keller-Margulis, 2012).
Correlations were also calculated among SBA scores, and R-CBM and MAZE at all benchmark
periods to determine the strength and direction of the relationships between each assessment and
the criterion variable. Wayman, Wallace, Wiley, Ticha, and Espin (2007) suggested that
coefficients .70 and above are strong, those that are .50 to .70 are moderate, and those that are
below .50 are weak. These guidelines were used when interpreting correlation coefficients.
Casewise diagnostics were then conducted within each grade level to detect any outlier
cases whose residuals lay outside three standard deviations relative to the respective subsample
in order to meet the assumptions for regression analysis. Two outliers were removed from the
third grade sample after two consecutive casewise diagnostics were conducted. One case was
removed from the fifth grade sample after running a single casewise diagnostic. No cases
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required removal from the fourth grade sample. Outliers were removed in order to increase the
predictive power of the regression equation in order to predict performance from a broader
sample of students more closely resembling a normal distribution. After the three outliers were
removed, the entire data set was assessed for skewness and excessive kurtosis, all values of
which were between -0.5 and 0.5. Durbin-Watson statistics calculated for separate grade levels
fell between 1.736 and 2.164, indicating a lack of autocorrelation. Fit lines added to scatterplots
for each grade depicting standardized predicted values against standardized residuals confirmed
the assumption of homoscedasticity. Histograms of residuals and normal probability-probability
plots for each grade revealed approximately normal distributions. Additionally, significance
values for Shapiro-Wilk statistics ranged from .338 to .748 among the three grade levels.
Scatterplots and correlations at each grade level confirmed the linearity between the predictor
variables and the criterion variable. Multicollinearity was assessed for each grade level using
tolerance statistics and variance inflation factor scores. All values were within acceptable ranges
according to general guidelines offered by Field (2013).
Multiple regression analysis was conducted separately at each grade level due to gradespecific benchmark cut scores and minimum proficiency scores on the SBA. Multiple regression
is a statistical procedure used to predict values of a criterion from two or more predictor
variables (Field, 2013). The hierarchical entry method was used to investigate the relative
contribution of each variable to SBA performance, and to determine the predictive validity of RCBM Winter and MAZE Winter scores. R-CBM Winter was added to the model first based on
the body of research supporting the value of oral reading fluency in predicting statewide test
performance.
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CHAPTER 3
RESULTS
Of the 499 students who participated in the SBA assessment, 237 (47.5%) were proficient
or above (i.e., Level 3 or Level 4). SBA proficiency results by grade indicated 48%, 45%, and
49% of third, fourth, and fifth graders, respectively, met or exceeded the standard. Table 2
presents descriptive statistics for all formative and summative measures of reading performance
by grade level including the three outlier cases which were removed prior to multiple regression
analysis. Results indicate the mean score at each grade was slightly below the respective
proficiency cut off score. Because many of the students in the sample were missing one or more
R-CBM or MAZE benchmark data points, the n value fluctuates among each variable.

Table 2
Descriptive Data of Student Performance Scores Across Grades Including Outliers
Grade 3
Assessment

n

M

Grade 4
SD

n

M

Grade 5
SD

n

M

SD

SBA Score

161 2416.28 90.01

159 2459.87 87.79

179

2494.2

78.81

R-CBM Fall

154

70.03

38.97

150

100.57

40.02

160

116.78

36.20

R-CBM Winter

157

90.24

42.67

153

119.78

42.56

83

127.77

35.66

R-CBM Spring

160

108.08

46.90

159

133.99

45.30

124

138.4

39.65

MAZE Fall

153

10.69

6.95

148

12.43

6.80

119

14.92

6.06

MAZE Winter

157

12.2

6.76

154

19.08

8.43

170

18.11

7.47

MAZE Spring

160

15.38

8.20

159

19.83

9.52

176

22.48

7.75

Note: Minimum proficiency scores for Grades 3, 4, and 5 are 2432, 2473, and 2502, respectively (Reporting
Scores, 2016). SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency; MAZE = Reading
Comprehension
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Table 3 shows a frequency distribution of the R-CBM Fall benchmark levels grouped by
SBA achievement level for grades three through five. Cut scores for Tiers 1, 2, and 3 for both RCBM and MAZE at all three grade levels were acquired from Pearson Education (2011). Of all
students in grades three through five who scored in the Tier 1 range for R-CBM Fall, 163 out of
222 (73%) met or exceeded the achievement standard in their respective grades. Among the
students who scored in the Tier 2 range, only 51 out of 151 (34%) met or exceeded the
achievement standard. Only 5 out of 91 (5%) met achievement standards among students in Tier
3. When students were grouped by R-CBM Winter benchmark levels (see Table 11), 140 out of
183 (77%) students in the Tier 1 range performed at or above the achievement standard, and only
44 out of 121 (36%) students who scored in the Tier 2 range performed at or above the
achievement standard. Only 6 out of 89 (6.7%) students in Tier 3 met or exceeded the
achievement standard. Table 19 shows the distribution of R-CBM Spring benchmark levels
grouped by achievement level. Of all students who scored in the Tier 1 range, 163 out of 219
(74%) met or exceeded the achievement standard, and 38 out of 119 (32%) scored at or above
the achievement standard. Eight out of 105 (7.6%) in Tier 3 met or exceeded the achievement
standard. Tables 4-6, 12-14, and 20-22 display similar data disaggregated by grade level.
Table 7 indicates an analogous frequency distribution using MAZE Fall benchmark
levels grouped by achievement level for all students in the study sample. Of all students in the
sample who scored in the Tier 1 range, 143 out 201 (71%) met or exceeded the achievement
standard, and only 42 out of 120 (35%) of students who scored in the Tier 2 range met or
exceeded the achievement standard. Only 11 out of 99 (11%) met achievement standards among
students in Tier 3. When student data were grouped by MAZE Winter benchmark levels (see
Table 11), 150 out of 202 (74%) students in the Tier 1 range scored at or above the achievement
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standard, and 71 out of 170 (42%) of students in the Tier 2 range scored at or above the
achievement standard. Only 12 out of 109 (11%) students in Tier 3 met or exceeded the
achievement standard. Table 23 displays the distribution of MAZE Spring benchmark levels
grouped by achievement level. Of all students within the Tier 1 range, 159 out of 231 (69%)
scored at or above the achievement standard, as well as 61 out of 156 (39%) students who scored
in the Tier 2 range. Seventeen out of 108 (15.7%) in Tier 3 met or exceeded the achievement
standard. Data disaggregated by grade level are found in Tables 8-10, 16-18, and 24-26.
Research Hypothesis #1
The first research hypothesis asserted there would be a strong correlation between RCBM scores and SBA performance. Pearson correlations between R-CBM at all benchmark
periods and the summative test suggest a strong relationship, indicating that oral reading fluency
is highly related to SBA performance in ELA/L when all grades are taken into account (see
Table 30). When comparing correlations calculated by grade level (see Tables 27-29), the
relationship between R-CBM at all benchmark periods and SBA performance decreases from
strong to moderate as grade level increases. The strongest relationship observed was R-CBM
Spring against the SBA for students in third grade (r = .79), providing convincing preliminary
evidence for concurrent validity between the two measures (see Table 27). The correlation
between R-CBM Winter and the SBA for fifth graders (see Table 29) was comparatively the
weakest relationship (r = .58).
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Table 30
Pearson Product-Moment Correlation Coefficients for AIMSweb Scores by Benchmark
Assessment Time and the SBA for All Grades Including Outliers
SBA

R-CBM
Fall

R-CBM
Winter

R-CBM
Spring

MAZE
Fall

MAZE
Winter

Assessment

r (n)

r (n)

r (n)

r (n)

r (n)

r (n)

R-CBM Fall

.73 (464)

R-CBM Winter

.75 (393)

.95 (382)

R-CBM Spring

.75 (443)

.90 (420)

.95 (392)

MAZE Fall

.67 (420)

.76 (416)

.78 (340)

.75 (374)

MAZE Winter

.67 (481)

.79 (459)

.84 (392)

.81 (430)

.76 (416)

MAZE Spring

.64 (495)

.72 (461)

.79 (392)

.79 (442)

.71 (417)

0.80 (478)

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency; MAZE =
Reading Comprehension. All correlations are significant at p <.001.

Research Hypothesis #2
The second research hypothesis stated there would be a moderate correlation between
MAZE benchmark scores and scores on the SBA. Pearson correlations for all grades between
MAZE at each benchmark period and the summative test suggest a moderate relationship,
indicating a comparatively weaker correlation between silent reading comprehension and SBA
performance in ELA/L (see Table 30). Based on the data from the sample, the correlation
between MAZE and SBA performance is inconsistent as grade level increases. The relationship
was strongest in the winter among third graders, while the correlation remained consistent
throughout the year for fourth grade students. As was the case with R-CBM, fifth grade
performance on MAZE was only moderately correlated with SBA scores, and had the weakest
relationships compared to third and fourth grade. The strongest relationship observed was
between MAZE Winter and the SBA for students in third grade (r = .70, see Table 27), and the
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weakest relationship concerned MAZE Spring and the SBA for fifth graders (r = .51, see Table
29).
Research Hypothesis #3
The third research hypothesis specified that R-CBM would be of greater predictive utility
than MAZE using the SBA as the criterion variable. Multiple regression using a hierarchical
entry method was carried out to examine the influence of R-CBM Winter scores on SBA
performance for third graders (see Table 31). MAZE Winter was then added to the model to
determine whether it explained any additional variance in SBA scores. The initial model was
statistically significant (F (1,153) = 267.73, p < .001). The adjusted R2 indicated that 63.4% of
the variance in SBA scores can be explained by the variance in R-CBM Winter scores. R-CBM
Winter alone significantly predicted SBA performance (β = .80, t = 16.36, p<.001). The addition
of MAZE Winter to the model also yielded statistical significance (F (2,152) = 141.38, p < .001).
The adjusted R2 showed that 64.6% of the variance in SBA performance was accounted for by
variance in both predictor variables. The analysis suggested that R-CBM (β = .59) was the most
influential predictor, while MAZE (β = .24) was less influential. Although both R-CBM Winter
(t = 6.09, p<.001) and MAZE Winter (t = 2.5, p = .02) were shown to be significant predictors in
the model, the addition of MAZE Winter added only 1.4% to the amount of explained variance.
Hierarchical multiple regression analyses were similarly conducted for fourth and fifth
grade, yielding generally comparable results which are presented in Tables 32 and 33. The three
multiple regression models for each grade indicate R-CBM Winter was the most significant
predictor of SBA performance and explains 38-64% of the variance in SBA scores, varying by
grade level. Although MAZE Winter is a statistically significant correlate with SBA scores
among fifth graders, it is not a significant unique contributor to the regression model.
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Table 32
Hierarchical Multiple Regression Analysis Predicting SBA with R-CBM Winter and MAZE
Winter for Fourth Grade
β

t

p

.73

13.21

<.001

.20

.52

5.54

<.001

.98

.26

2.74

.007

B

SE B

2280.16

14.56

1.51

.12

2281.18

14.26

R-CBM Winter

1.08

MAZE Winter

2.69

Model 1
Constant
R-CBM Winter
Model 2
Constant

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency; MAZE = Reading
Comprehension. Model 1: Adjusted R2 = .53; F (1,151) = 174.40, p < .001. Model 2: Adjusted R2 = .55; F (2,150)
= 94.71, p<.001.

Table 33
Hierarchical Multiple Regression Analysis Predicting SBA with R-CBM Winter and MAZE
Winter for Fifth Grade
β

t

p

.62

7.00

<.001

.31

.45

3.11

.003

1.36

.21

1.48

.144

B

SE B

2325.54

25.15

1.32

.19

2336.48

26.03

R-CBM Winter

.96

MAZE Winter

2.01

Model 1
Constant
R-CBM Winter
Model 2
Constant

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency; MAZE = Reading
Comprehension. Model 1: Adjusted R2 = .38; F (1,79) = 48.86, p<.001. Model 2:Adjusted R2 = .38; F (2,78) =
25.89, p<.001
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CHAPTER 4
DISCUSSION
Due to the data-driven nature of current educational practices, critical attention is devoted
to using formative assessment data to determine whether students are on track for future
academic success or need supplemental intervention to remediate difficulties, especially within
the context of multi-tiered systems of supports. Despite the emerging popularity of formative
CAT (e.g., STAR 360), many schools still use CBM (e.g., AIMSweb, DIBELS, easyCBM) to
generate the data used to inform instructional decision-making. This method of assessment has
been useful for predicting summative achievement outcomes, particularly in the area of reading
and language arts. The purpose of the current study was to examine the relationship between
curriculum-based measures of both oral reading fluency (i.e., R-CBM) and reading
comprehension (i.e., MAZE), and ELA/L achievement on the SBA, a CCSS-aligned statewide
achievement test, and to determine which is the better predictor of SBA performance. The results
suggest both measures have a significant relationship with summative test scores, although RCBM is the best predictor and explains more of the variation in SBA performance.
The correlations were moderate to high among R-CBM and MAZE at all benchmark
periods and across grades with R-CBM bearing the strongest relationship throughout; however,
the relationship and predictive value of the CBMs decreased as grade increased which is
consistent with the findings of Silberglitt, Burns, Madyun, and Lail (2006). The hierarchical
multiple regression model revealed that R-CBM Winter alone predicts SBA performance nearly
as well as both measures combined across grade levels, suggesting considerable overlap in the
skills measured by both R-CBM and MAZE. Moreover, R-CBM Winter remained the better
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predictor of the two measures as grade level increased with this sample of students, especially
among fifth grade students.
These findings have practical implication for the practitioners who conduct or facilitate
universal screening in schools. Specifically, the current study evidenced that solely using a brief
measure of oral reading fluency from third grade onward may be sufficient for screening
students’ reading skill and predicting state test performance, making the administration of an
additional overlapping measure redundant and unnecessary. Moreover, the manner in which
scores for each measure are obtained may play a role in their usefulness. During the
administration of R-CBM, an educator listens to and follows along with the student’s oral
reading of a passage, providing the opportunity to observe student performance in real time and
take note of the individual’s skill in advanced phonics, automaticity, phrasing, intonation, and
expression. The permanent product generated from MAZE administration only demonstrates the
student’s ability to circle multiple-choice options within connected text, and does not afford the
option of directly observing the student’s reading skill. And as Parker, Hasbrouck, and Tindal
(1992) noted, such measures of reading comprehension historically have demonstrated moderate
validity and reliability at best, calling into question the utility of using cloze-type CBM as a
measure of reading comprehension or as a decision-making tool.
Limitations and Future Research
Among the several limitations of this study is the inability of the researcher to have
observed the fidelity with which the AIMSweb CBMs and SBA were administered, and
verifying the scoring of the AIMSweb probes due to the archival nature of the data. An
additional limitation pertains to the characteristics of the sample, the majority of which was
comprised of White, non-Hispanic students living in rural West Virginia. Researchers and
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educators working within more culturally, geographically, and economically diverse school
districts may wish to investigate the relation between reading CBMs and the SBA among the
students whom they serve. Another limitation is the lack of a complete set of scores (i.e., R-CBM
and MAZE at all benchmark periods, and an SBA score) for each student, perhaps resulting from
student transfers, absences, or unfaithful benchmarking, among other possible reasons. This
limitation may have been avoided by only using cases having complete score sets, although this
would have greatly diminished the sample size. Professional development targeting different
grade levels prior to complete implementation of the CCSS in West Virginia may have had an
impact on summative scores, rendering it necessary to conduct future studies when districts have
become more accustomed to and familiar with the updated standards. Although not a limitation,
a newer edition of AIMSweb, aimswebPlus, featuring a variety of new measures, was launched
since the collection of this data. Thus, the application of the findings to probes within
aimswebPlus may be limited. The results of this study can however be generalized conceptually
to other measures of oral reading fluency.
Reasons for the decline in the relationship between reading CBM, statewide testing, and
increasing grade level have not been extensively studied; however, one possible explanation is
the decelerating growth rate of oral reading fluency as grade level increases (Fuchs, Fuchs,
Hamlett, Walz, & German, 1993). Other possible factors may include socioeconomic status,
general cognitive ability, and the increased cognitive demand of performing academic skills
expected at upper grade levels, although future research is necessary to explore the influence of
these and other variables. Researchers are also encouraged to broaden the research base
regarding CBM and SBA validation and prediction through replication of the current study, and
utilizing measures within other formative assessment systems as well as different reading

28

comprehension CBM such as multiple-choice. Research is also needed to examine the predictive
and concurrent validity of formative CAT systems as they relate to the SBA outcomes. Ideally,
research efforts ought to extend beyond the SBA and include the other CCSS-aligned summative
assessments (i.e., the PARCC, ACT Aspire, and the MCAS) as the outcome measures of interest.
Further focus may be placed on how well mathematics-oriented CBM and formative CAT can
predict mathematics performance on the next-generation summative assessments. Preliminary
evidence comparing STAR 360 Reading and Math benchmark tests and SBA performance in
ELA/L and Mathematics seems promising thus far (Monpas-Huber, 2015), although the way
formative CAT data is obtained may have its own unique limitations to consider.
An in-depth comparison of the advantages and disadvantages of CBM and formative
CAT is beyond the scope of this investigation; however, results of the current study support the
continued use of reading CBM, particularly oral reading fluency, to monitor student progress in
ELA/L, and to determine which students need additional intervention to increase the likelihood
of reaching proficiency in ELA/L on the SBA. The critical issue to bear in mind is that
professionals in education continue to pursue the essential goal of ensuring our students exit
school with the literacy skills they need to succeed in college and career. The use of researchbased formative assessment, whether CBM or CAT, is crucial for monitoring progress toward
summative achievement, and is an integral part of an effective multi-tiered system of supports.
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APPENDIX A
GLOSSARY OF TERMS
ACT Aspire. An assessment system featuring summative and periodic assessments for English
language arts, mathematics, science, and reading, which are linked to ACT College and Career
Readiness Standards (ACT Inc., 2015).
Alignment. The connections between curriculum, standards, and assessments (Doorey, &
Polikoff, 2016).
Claim. A statement about the skills and knowledge of examinees who obtained a certain level of
performance on an assessment (Doorey, & Polikoff, 2016).
Computer-adaptive testing (CAT). A type of assessment in which test items are presented to
the examinee based on previous responses. Correct answers lead to more difficult items, while
incorrect answers lead to easier items (Doorey, & Polikoff, 2016).
Curriculum-based measurement (CBM). Brief, standardized measurement tools for screening
student performance in the areas of reading, mathematics, written expression, and spelling
(Patton, Reschly, & Appleton, 2014).
Formative assessment. The diagnostic use of assessment to provide feedback to teachers and
students over the course of instruction (Greenstein, 2010).
MAZE. A curriculum-based measure of reading comprehension that utilizes a cloze passage
(Shinn & Shinn, 2002).
Partnership for Assessment of Readiness for College and Career (PARCC). A consortium of
multiple states that created a summative assessment and instructional tools for English and
mathematics based on the Common Core State Standards (Partnership for Assessment of
Readiness for College and Career [PARCC], 2012; PARCC 2014).
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Proficiency. Meeting or exceeding grade level standards on a summative assessment (Doorey, &
Polikoff, 2016).
R-CBM. A curriculum-based measure of oral reading fluency (Pearson, 2012a).
Smarter Balanced Assessment Consortium (SBAC). A consortium of multiple states that
created summative, interim, and formative assessments for English language arts/literacy and
mathematics based on the Common Core State Standards (SBAC, 2016).
Summative assessment. An assessment administered near the end of grade level completion for
gauging student learning and/or accountability purposes (Doorey, & Polikoff, 2016).
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APPENDIX B
TABLES
Table 1
Overall and Domain-Specific Claims for Smarter Balanced Assessment Consortium
Assessments of the Common Core State Standards for English Language Arts and Literacy
Overall Claim
Grades 3-8

Students can demonstrate progress toward college and career
readiness in English language arts and literacy.

High School

Students can demonstrate progress toward college and career
readiness in English language arts and literacy.

Domain-Specific Claim
Claim #1

Students can read closely and analytically to comprehend a range
of increasingly complex literary and informational texts.

Claim #2

Students can produce effective and well-grounded writing for a
range of purposes and audiences.

Claim #3

Students can employ effective speaking and listening skills for a
range of purposes and audiences.

Claim #4

Students can engage in research and inquiry to investigate topics,
and to analyze, integrate, and present information.

Note: Adapted from End of Grant Report (p. 19), by Smarter Balanced Assessment Consortium, 2015.
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Table 2
Descriptive Data of Student Performance Scores Across Grades Including Outliers
Grade 3
Assessment

n

M

Grade 4
SD

n

M

Grade 5
SD

n

M

SD

SBA Score

161 2416.28 90.01

159 2459.87 87.79

179

2494.2

78.81

R-CBM Fall

154

70.03

38.97

150

100.57

40.02

160

116.78

36.20

R-CBM Winter

157

90.24

42.67

153

119.78

42.56

83

127.77

35.66

R-CBM Spring

160

108.08

46.90

159

133.99

45.30

124

138.4

39.65

MAZE Fall

153

10.69

6.95

148

12.43

6.80

119

14.92

6.06

MAZE Winter

157

12.2

6.76

154

19.08

8.43

170

18.11

7.47

MAZE Spring

160

15.38

8.20

159

19.83

9.52

176

22.48

7.75

Note: Minimum proficiency scores for Grades 3, 4, and 5 are 2432, 2473, and 2502, respectively (Reporting
Scores, 2016). SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency; MAZE = Reading
Comprehension

Table 3
Distributions of Fall AIMSweb R-CBM Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for All Grades
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

19

40

79

84

Tier 2

54

46

38

13

Tier 3

65

21

5

0

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency.
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Table 4
Distributions of Fall AIMSweb R-CBM Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Third Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

4

7

22

32

Tier 2

13

14

12

9

Tier 3

30

10

1

0

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency.

Table 5
Distributions of Fall AIMSweb R-CBM Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Fourth Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

6

16

22

32

Tier 2

19

13

9

3

Tier 3

20

8

2

0

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency.

Table 6
Distributions of Fall AIMSweb R-CBM Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Fifth Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

9

17

35

20

Tier 2

22

19

17

1

Tier 3

15

3

2

0

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency.
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Table 7
Distributions of Fall AIMSweb MAZE Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for All Grades
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

15

43

62

81

Tier 2

48

30

32

10

Tier 3

64

24

9

2

Note: SBA = Smarter Balanced Assessment; MAZE = Reading Comprehension.

Table 8
Distributions of Fall AIMSweb MAZE Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Third Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

5

14

17

33

Tier 2

16

10

12

6

Tier 3

26

7

5

2

Note: SBA = Smarter Balanced Assessment; MAZE = Reading Comprehension.

Table 9
Distributions of Fall AIMSweb MAZE Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Fourth Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

6

14

21

34

Tier 2

19

11

10

1

Tier 3

19

11

2

0

Note: SBA = Smarter Balanced Assessment; MAZE = Reading Comprehension.
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Table 10
Distributions of Fall AIMSweb MAZE Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Fifth Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

4

15

24

14

Tier 2

13

9

10

3

Tier 3

19

6

2

0

Note: SBA = Smarter Balanced Assessment; MAZE = Reading Comprehension.

Table 11
Distributions of Winter AIMSweb R-CBM Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for All Grades
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

13

30

65

75

Tier 2

38

39

30

14

Tier 3

65

18

5

1

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency.

Table 12
Distributions of Winter AIMSweb R-CBM Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Third Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

3

5

22

29

Tier 2

13

17

13

13

Tier 3

33

9

0

0

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency.
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Table 13
Distributions of Winter AIMSweb R-CBM Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Fourth Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

7

17

23

35

Tier 2

17

14

9

1

Tier 3

21

7

2

0

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency.

Table 14
Distributions of Winter AIMSweb R-CBM Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Fifth Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

3

8

20

11

Tier 2

8

8

8

0

Tier 3

11

2

3

1

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency.

Table 15
Distributions of Winter AIMSweb MAZE Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for All Grades
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

16

36

65

85

Tier 2

48

51

53

18

Tier 3

77

20

10

2

Note: SBA = Smarter Balanced Assessment; MAZE = Reading Comprehension.
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Table 16
Distributions of Winter AIMSweb MAZE Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Third Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

4

7

21

36

Tier 2

13

15

11

5

Tier 3

32

9

3

1

Note: SBA = Smarter Balanced Assessment; MAZE = Reading Comprehension.

Table 17
Distributions of Winter AIMSweb MAZE Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Fourth Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

8

18

23

31

Tier 2

19

13

10

5

Tier 3

18

7

2

0

Note: SBA = Smarter Balanced Assessment; MAZE = Reading Comprehension.

Table 18
Distributions of Winter AIMSweb MAZE Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Fifth Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

4

11

21

18

Tier 2

16

23

32

8

Tier 3

27

4

5

1

Note: SBA = Smarter Balanced Assessment; MAZE = Reading Comprehension.
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Table 19
Distributions of Spring AIMSweb R-CBM Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for All Grades
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

14

42

79

84

Tier 2

45

36

29

9

Tier 3

75

22

7

1

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency.

Table 20
Distributions of Spring AIMSweb R-CBM Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Third Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

4

10

26

36

Tier 2

11

14

10

5

Tier 3

35

8

0

1

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency.

Table 21
Distributions of Spring AIMSweb R-CBM Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Fourth Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

6

19

24

35

Tier 2

19

11

9

1

Tier 3

23

9

3

0

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency.
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Table 22
Distributions of Spring AIMSweb R-CBM Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Fifth Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

4

13

29

13

Tier 2

15

11

10

3

Tier 3

17

5

4

0

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency.

Table 23
Distributions of Spring AIMSweb MAZE Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for All Grades
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

26

46

73

86

Tier 2

51

44

45

16

Tier 3

70

21

14

3

Note: SBA = Smarter Balanced Assessment; MAZE = Reading Comprehension.

Table 24
Distributions of Spring AIMSweb MAZE Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Third Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

10

16

22

35

Tier 2

17

11

12

6

Tier 3

23

5

2

1

Note: SBA = Smarter Balanced Assessment; MAZE = Reading Comprehension.
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Table 25
Distributions of Spring AIMSweb MAZE Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Fourth Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

8

14

23

32

Tier 2

19

16

10

3

Tier 3

21

9

3

1

Note: SBA = Smarter Balanced Assessment; MAZE = Reading Comprehension.

Table 26
Distributions of Spring AIMSweb MAZE Scores Grouped by SBA Achievement Levels and
AIMSweb Benchmark Goals for Fifth Grade
Number of Scores at SBA Achievement Level
AIMSweb Benchmark

Level 1

Level 2

Level 3

Level 4

Tier 1

8

16

28

19

Tier 2

15

17

23

7

Tier 3

26

7

9

1

Note: SBA = Smarter Balanced Assessment; MAZE = Reading Comprehension.
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Table 27
Pearson Correlation Coefficients for AIMSweb Scores by Benchmark Assessment Time and the
SBA for Third Grade
R-CBM
R-CBM
R-CBM
MAZE
MAZE
SBA
Fall
Winter
Spring
Fall
Winter
Assessment
r (n)
r (n)
r (n)
r (n)
r (n)
r (n)
R-CBM Fall

.74 (154)

*

R-CBM Winter

.77 (157)

.94 (154)

R-CBM Spring

.79 (160)

.89 (153)

.96 (156)

MAZE Fall

.63 (153)

.80 (152)

.76 (153)

.72 (152)

MAZE Winter

.70 (157)

.82 (154)

.87 (157)

.84 (156)

.73 (153)

MAZE Spring

.57 (160)

.67 (153)

.73 (156)

.78 (160)

.56 (152)

.78 (156)

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency; MAZE =
Reading Comprehension

Table 28
Pearson Correlation Coefficients for AIMSweb Scores by Benchmark Assessment Time and the
SBA for Fourth Grade
R-CBM
R-CBM
R-CBM
MAZE
MAZE
SBA
Fall
Winter
Spring
Fall
Winter
Assessment
r (n)
r (n)
r (n)
r (n)
r (n)
r (n)
R-CBM Fall

.71 (150)

R-CBM Winter

.73 (153)

.95 (147)

R-CBM Spring

.71 (159)

.93 (150)

.97 (153)

MAZE Fall

.68 (148)

.80 (146)

.80 (146)

.77 (148)

MAZE Winter

.69 (154)

.80 (148)

.82 (153)

.79 (154)

.79 (147)

MAZE Spring

.69 (159)

.74 (150)

.79 (153)

.79 (159)

.81 (148)

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency; MAZE =
Reading Comprehension
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.81 (154)

Table 29
Pearson Correlation Coefficients for AIMSweb Scores by Benchmark Assessment Time and the
SBA for Fifth Grade
R-CBM
R-CBM
R-CBM
MAZE
MAZE
SBA
Fall
Winter
Spring
Fall
Winter
Assessment
r (n)
r (n)
r (n)
r (n)
r (n)
r (n)
R-CBM Fall

.60 (160)

R-CBM Winter

.58 (83)

.92 (81)

R-CBM Spring

.65 (124)

.87 (117)

.90 (83)

MAZE Fall

.61 (119)

.64 (116)

.81 (41)

.73 (74)

MAZE Winter

.57 (170)

.70 (157)

.80 (82)

.77 (120)

.81 (116)

MAZE Spring

.51 (176)

.65 (158)

.80 (83)

.75 (123)

.70 (117)

.77 (168)

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency; MAZE =
Reading Comprehension

Table 30
Pearson Correlation Coefficients for AIMSweb Scores by Benchmark Assessment Time and the
SBA for All Grades
R-CBM
R-CBM
R-CBM
MAZE
MAZE
SBA
Fall
Winter
Spring
Fall
Winter
Assessment
r (n)
r (n)
r (n)
r (n)
r (n)
r (n)
R-CBM Fall

.73 (464)

R-CBM Winter

.75 (393)

.95 (382)

R-CBM Spring

.75 (443)

.90 (420)

.95 (392)

MAZE Fall

.67 (420)

.76 (416)

.78 (340)

.75 (374)

MAZE Winter

.67 (481)

.79 (459)

.84 (392)

.81 (430)

.76 (416)

MAZE Spring

.64 (495)

.72 (461)

.79 (392)

.79 (442)

.71 (417)

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency; MAZE =
Reading Comprehension
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0.80 (478)

Table 31
Hierarchical Multiple Regression Analysis Predicting SBA with R-CBM Winter and MAZE
Winter for Third Grade
B

SE B

β

t

p

.80

16.36

<.001

Model 1
Constant

2268

R-CBM Winter

1.67

.10

Constant

2268

9.98

R-CBM Winter

1.23

.20

.59

6.09

<.001

MAZE Winter

3.21

1.30

.24

2.47

.02

Model 2

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency; MAZE = Reading
Comprehension. Model 1: Adjusted R2 = .63; F (1,153) = 267.73, p < .001. Model 2: Adjusted R2 = .65; F (2,152)
= 141.38, p<.001.

Table 32
Hierarchical Multiple Regression Analysis Predicting SBA with R-CBM Winter and MAZE
Winter for Fourth Grade
β

t

p

.73

13.21

<.001

.20

.52

5.54

<.001

.98

.26

2.74

.007

B

SE B

2280.16

14.56

1.51

.12

2281.18

14.26

R-CBM Winter

1.08

MAZE Winter

2.69

Model 1
Constant
R-CBM Winter
Model 2
Constant

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency; MAZE = Reading
Comprehension. Model 1: Adjusted R2 = .53; F (1,151) = 174.40, p < .001. Model 2: Adjusted R2 = .55; F (2,150)
= 94.71, p<.001.
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Table 33
Hierarchical Multiple Regression Analysis Predicting SBA with R-CBM Winter and MAZE
Winter for Fifth Grade
β

t

p

.62

7.00

<.001

.31

.45

3.11

.003

1.36

.21

1.48

.144

B

SE B

2325.54

25.15

1.32

.19

2336.48

26.03

R-CBM Winter

.96

MAZE Winter

2.01

Model 1
Constant
R-CBM Winter
Model 2
Constant

Note: SBA = Smarter Balanced Assessment; R-CBM = Oral Reading Fluency; MAZE = Reading
Comprehension. Model 1: Adjusted R2 = .38; F (1, 79) = 48.86, p<.001. Model 2:Adjusted R2 = .38; F (2,78) =
25.89, p<.001
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